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Abstract 24 
Classification in Paralympic Sport aims to minimize the impact of 10 eligible types of 25 
impairment on the outcome of competition. Methods for assessing the extent to which a given 26 
body structure or function has been impaired are required, but are challenging because it is 27 
not possible to directly measure an absence or loss. Rather, impairment must be inferred by 28 
measurement of extant body structures or functions. This manuscript reviews the literature 29 
concerning the assessment of strength with the aim of identifying and describing the most 30 
appropriate method for inferring strength impairment in para-athletes. It is posited that the 31 
most appropriate voluntary strength assessment method for inferring strength loss in para-32 
athletes will be multi-joint, isometric tests performed at joint angles that facilitate maximum 33 
force production. Evidence suggests such methods will permit development of tests that are 34 
specific to a variety of para-sports and which are reliable, ratio-scaled, and resistant to 35 
training.  Future research should: develop sport-specific tests which are suitable for 36 
assessment of athletes with strength impairments of variable severity and distribution; and 37 
scientifically evaluate the extent to which such tests permit strength impairment to be validly 38 
inferred, including specific evaluation of the extent to which such measures respond to 39 
athletic training. 40 
Keywords: Athletic performance, muscle strength, impairment, track and field 41 
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 42 
Introduction 43 
There are 27 Paralympic sports – 22 summer sports and five winter sports – and each of these 44 
sports has its own sport-specific classification system for impairments. The purpose of 45 
classification is to promote participation in sport by people with disabilities by minimising 46 
the impact of eligible impairments on the outcome of competition1. There are ten eligible 47 
impairment types in Paralympic Sport; intellectual, visual, impaired passive range of motion, 48 
impaired strength, ataxia, athetosis, hypertonia, short stature, leg length discrepancy and limb 49 
deficiency: the impairment on which this paper focuses is impaired strength. Paralympic 50 
classification systems aim to ensure that athletes who succeed in Paralympic sport do so 51 
because they have the most favorable combination of anthropometric, physiological, and 52 
psychological attributes and have enhanced them to best effect through training1. The 53 
corollary of this aim is that athletes should not succeed in Paralympic sport simply because 54 
they have an impairment that causes less activity limitation than their competitors.  55 
The IPC Classification Code mandated the development of evidence-based classification in 56 
all Paralympic Sports, 2 and subsequently the IPC Position Stand on Classification in 57 
Paralympic Sport detailed the scientific principles for achieving evidence-based 58 
classification.  The language used in the Code and the Position Stand is consistent with the 59 
International Classification of Functioning, Disability and Health and key terms are presented 60 
in Table 13. The interrelationship between these terms can be illustrated using the example of 61 
myelomeningocele, which is a health condition that is characterised by impairment of the 62 
spinal column and cord (body structures), and therefore impairments of muscular strength 63 
(body function), typically in the lower limbs. These impairments have a negative impact on 64 
the execution of activities such as walking, running and swimming referred to as activity 65 
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limitations. The extent of activity limitation that results from a given impairment is 66 
determined by two things: the activity the person wishes to do (for example, a given loss of 67 
strength in the legs may cause relatively more activity limitation in running than in 68 
swimming); as well as the muscles affected (location of the impairment) and the extent to 69 
which voluntary force production is reduced (severity of the impairment).  70 
Conceptually, evidence-based Paralympic classification requires methods that permit 71 
quantification of the extent of activity limitation that results from an impairment4, so that if 72 
an athlete with myelomeningocele wished to compete in the 50m freestyle, their impairment 73 
could be assessed in a way that permitted them to be placed in a class for athletes with 74 
impairments that caused an approximately equivalent amount of activity limitation. The aim 75 
of this paper is to review the scientific literature to identify the most appropriate method of 76 
strength assessment for this purpose.   77 
Assessing strength impairment for Paralympic classification 78 
From the outset it is important to recognise that the term “assessing” impairment is not 79 
synonymous with “measuring” impairment because, of course, it is not possible to directly 80 
measure a loss or absence. Rather, in order to assess the extent to which a particular body 81 
structure or function has been impaired, extant body structures or functions must be measured 82 
and the results used to infer impairment. To illustrate, in order to assess the length of lower 83 
leg lost by a bilateral, trans-tibial amputee it is not possible to directly measure the absence. 84 
However principles of body proportionality permit the loss to be inferred based on direct 85 
measurement of the length of other body segments (e.g., thigh, upper arm and forearm) and 86 
recommendations for applying these principles for the purposes of Paralympic Classification 87 
have recently been described5.  88 
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In the case of strength, the process of inferring impairment or loss is challenging but vital to 89 
address because it a fundamental component of classification in 16 Paralympic of the 27 90 
Paralympic sports. The most valid assessment to infer loss would require a suitable pre-91 
morbid measure of strength prior to a person’s injury and this would then be compared to 92 
strength remaining after injury following appropriate rehabilitation.   However this gold-93 
standard assessment is rarely available and therefore the best method for inferring loss 94 
depends on assessing extant strength of each individual. The consideration of what is 95 
measured should always be taken into context however, as if a person is measured after they 96 
were injured but before any considerable athletic training has taken place than the measure 97 
would be capturing loss of strength from both impairment and disuse and sedentary behavior.   98 
Broad principles for a valid method of assessing impairment for the purposes of Paralympic 99 
classification have previously been published, these being that methods must be: objective; 100 
reliable; precise; ratio-scaled; measure only the specified body structure or function (i.e. 101 
strength); be as training resistant as possible and parsimonious 1,6. These criteria for a test of 102 
impairment have been based on well-accepted theory; however, the scientific literature that 103 
underpins the rationale for these criteria and translates it to the practical development of tests 104 
has not been explored, making this review an important step towards identifying tests that can 105 
be used to infer how much strength has been impaired.  106 
General Criteria for measures used to assess impairment  107 
The concept of reliability and validity of measurement tools in exercise science is well 108 
known. Reliable and valid outcome measures that are ratio scaled are also necessary to allow 109 
the application of inferential statistics such as regression that will enable the quantification of 110 
the relationship between impairment and performance, a key requirement of evidence-based 111 
classification1.  112 
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It is important to consider in Paralympic Sport that athletes may present with health 113 
conditions and disabilities that result in the presence of more than one impairment, for 114 
example they may experience loss of strength and loss of range of motion and both may 115 
affect their sports performance. Therefore, measures should be specific to the condition of 116 
interest, for example in the case of impaired strength, the measure should only reflect strength 117 
and be minimally influenced by the presence of other impairments, such as impaired balance 118 
or range of movement1. This is to ensure the accurate quantification of the relationship 119 
between the impairment of interest and performance without the confounding influence of 120 
other impairment types during the classification process.  121 
The importance of selecting measures that are as training resistant as possible is a key feature 122 
of developing methods of assessing impairment in Paralympic Sport. It is imperative that the 123 
methods used to infer loss in the process of classification facilitate the development of a 124 
selective classification system 1. This means that impairment is used to place athletes into 125 
groups to ensure that an athlete whose preparation is optimal improves their chances at 126 
success during competition. The alternative is a performance-based system, where training 127 
can result in movement between classes, for example, handicapping in golf or higher 128 
competition grades in football. If athletes were to train effectively and this resulted in class 129 
movement, this would be an anathema to Paralympic Sport. This underlying need to ensure 130 
classification processes reflect the aims and ideals of the Paralympic movement mean that 131 
methods of assessing strength impairment must be as training resistant as possible.   132 
Strength training responses in people with impaired strength 133 
The task of assessing the extent to which a body structure or function has been impaired is 134 
simplified in some cases as measures used to infer impairment are not training responsive. 135 
For example, in limb deficiency (such as dysmelia, and amputation) there is no risk of 136 
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training impacting on the assessment process. When there is a loss of muscle strength in the 137 
presence of a complete spinal cord injury, there is also no confounding influence of training- 138 
no amount of training will impact on the muscle function available below the level of a 139 
motor-complete lesion with studies showing significant and continuous declines in muscle 140 
mass after injury7. However, there are a number of health conditions that cause impairments 141 
to muscle strength where the assessment of strength may be impacted by athletic training8-11. 142 
While most of the available literature is not specifically on athletic populations, studies have 143 
shown increases in muscle strength in patients with permanent musculoskeletal impairment 144 
following resistance training including polio, cerebral palsy and stroke.8-16. In a study in 145 
patients with post-polio muscle atrophy, after progressive strength training, an increase in 146 
dynamic strength of the upper and lower limbs was observed but there was no corresponding 147 
increase in isometric strength or in muscle size11. The authors suggest this was a result of 148 
strength gains arising from neural adaptations, as perhaps in this population the remaining 149 
innervated fibers had already undergone maximal hypertrophy post injury.  150 
Improvements to muscle strength after resistance training in individuals with cerebral 151 
palsy14,17,18 have been shown, although more literature is suggesting activity limitations in 152 
this population are likely to result from coordination difficulties or as a result of impaired rate 153 
of force development, rather than maximal force production 19,20. There is considerable 154 
research with stroke patients, with strength training demonstrated to be effective to increase 155 
muscle strength and decrease activity limitations experience by stroke survivors. 21-23 156 
This body of literature suggests that the measurement of strength may be influenced by 157 
training, even in the presence of pathologically impaired strength. It is likely to vary as a 158 
function of the method of strength assessment used to detect changes in muscle strength and 159 
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this literature therefore emphasizes the need to determine the best method of strength 160 
assessment for the process of inferring loss in classification.   161 
 162 
Methods available to evaluate strength impairment  163 
The modes of assessment of impairment available include manual muscle testing (the mode 164 
currently used in Paralympic Classification), as well as the three most commonly used to 165 
assess strength in the sports sciences and rehabilitation literature –isotonic, isokinetic or 166 
isometric measures24.  167 
Currently, strength is assessed in classification using Manual Muscle Testing (MMT) 168 
techniques25,26. For the purpose of inferring strength impairment it has a number of desirable 169 
qualities (easy to administer, widely utilized in clinical practice, inexpensive), however its 170 
main advantage for use in classification is that the outcome is based on the loss of normal 171 
function. Individuals are rated on whether they can produce what is termed as “normal” 172 
resistance (muscle grade of 5). Despite this conceptual advantage for inferring loss, MMT has 173 
several important disadvantages which make it unsuitable as a method of strength assessment 174 
for use in evidence-based classification systems. Firstly, while the methods provide valuable 175 
clinical information, their application for scientific purposes is problematic because 176 
acceptable inter-rater reliability is extremely difficult to achieve in people with 177 
neuromusculoskeletal impairments27,28. Achieving acceptable interrater reliability for 178 
measures of impairment is a particular challenge in Paralympic sport because they must be 179 
applied internationally by culturally diverse classifiers. Secondly MMT methods use ordinal 180 
scales which are unsuitable for research which aims to develop evidence-based methods of 181 
classification as they don’t allow the use of inferential statistics29.  182 
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With MMT shown to be unsuitable, the options of isometric, isotonic and isokinetic should 183 
be explored. There are two key factors that may be examined in the literature to determine the 184 
suitability of the different modes, primarily related to the assessment of maximum force 185 
generating capacity and the specificity of the measures to athletic performance.  186 
Strength is defined as the force generated by the contraction of a muscle3. This must be 187 
assessed maximally in classification in order for loss of strength to be inferred. The maximal 188 
voluntary force generating capacity of a muscle is traditionally assessed in isometric 189 
contractions, predominantly due to the fundamental property of muscles that dictates that 190 
maximal force occurs at a velocity of zero30. Once movement is initiated, force production 191 
can be interpreted as submaximal and a function of the velocity of the movement30. Early 192 
EMG studies confirm the importance of isometric contractions in assessing maximal muscle 193 
force and there is substantial evidence showing a relationship between the force generated 194 
during isometric contractions and muscle activation (i.e., EMG is linearly proportional to 195 
muscle contractile force). This is important because in order to get maximum voluntary 196 
isometric force, the muscle(s) needs to maximally activated (voluntarily)31,32. The same is not 197 
true in isotonic contractions because other factors such as muscle length play a role in the 198 
force generated30. Therefore to obtain an estimate of how much the muscles can be 199 
voluntarily activated, isometric strength measures are the most useful. It must be considered 200 
that in athletes with neuromusculoskeletal impairments, the voluntary activation levels in 201 
isometric measures may be impaired, with some research suggesting this may be by up to 202 
50%, and has been demonstrated in cerebral palsy, stroke and multiple sclerosis. Whie the 203 
evidence in not available in impaired populations, literature has shown that resistance training 204 
may improve maximum activation levels in non-disabled individuals33, so while it is unlikely 205 
to be feasible to assess activation deficits in the classification process, considerations for 206 
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trainability of isometric measures developed for the purpose of classification must be taken 207 
into account in future research. 208 
The second factor that may assist in the determination of the most useful measurement mode 209 
relates to training interventions and specificity. The principles of specificity suggest that the 210 
stronger the relationship that is shown between a measure and a performance outcome, the 211 
more relevant it is to reflect changes in strength that occurs with training24 and this has been a 212 
focus of considerable literature in non-disabled athletes. To be valid for inferring loss in 213 
classification however; measures should be as training resistant as possible, therefore the 214 
literature which has shown a weak relationship between strength modes and athletic 215 
performance would be the most useful for the purpose of classification. 216 
In the absence of literature specific to para-athletes, the non-disabled sport science literature 217 
has consistently shown strong relationships between various isotonic tests and athletic 218 
performance than any other mode. Mahler found a correlation of 0.89 between isotonic tests 219 
and sprint performance34 and Murphy found a correlation of 0.86 between isotonic tests 220 
(bench press) and seated shot put performance35. Studies that have examined isokinetic 221 
strength and performance have been varied with some researchers finding strong correlations 222 
(r=0.93) for isokinetic knee extension assessment and sprint performance24 and others finding 223 
only moderate correlations between isokinetic knee extension and sprint speed36. Some have 224 
found no significant orrelations between isokinetic assessment (knee flexion and extension) 225 
and sprint performance37,38 and researchers have indicated that test velocity plays a 226 
significant role in these discrepancies.  227 
Studies investigating isometric strength and performance have shown weak but significant 228 
correlations between isometric strength and throwing performance (r= 0.11 to 0.55) 39 as well 229 
as similarly poor relationships between isometric strength and sprint performance40,41. 230 
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Kollock demonstrated a highly variable relationship between isometric single joint strength 231 
and functional performance on sports-related tasks such as hopping42. This body of literature 232 
suggests that isotonic and isokinetic tests consistently show stronger relationships to 233 
performance than isometric tests and in an athletic context are therefore likely to be more 234 
training responsive and less appropriate for classification. This has yet to be fully explored in 235 
athletes with disabilities and should be a focus of future research. 236 
Training literature also contributes, with research showing that training 1RM squats improved 237 
strength of a 1RM squat by nearly 75% after 8 weeks, however training with an isometric leg 238 
press only increased 1RM squat strength by 25% following the 8 week training period43 and 239 
there are similar studies noting that strength training induced changes in weight lifting 240 
strength may  be unrelated to changes in isometric strength44. Sale et al reported that 19 241 
weeks of  isotonic training three times a week increased 1RM leg press strength by 29% but 242 
isometric knee extension strength did not significantly change45. These studies indicate the 243 
training resistance of isometric measures and suggest that isometric methods of assessment 244 
may prove useful in classification, provided research is able to determine similar outcomes in 245 
athletes with impairments. It will be of great importance to ensure this research is performed 246 
across the spectrum of impairment as the potential trainability of isometric outcome measures 247 
may relate to the severity of the impairment in addition to the presence of multiple 248 
impairment types.  249 
Enhancing validity through specificity of strength assessment 250 
The literature indicates that isometric tests appear to have the most validity for the purpose of 251 
inferring loss of muscle strength in Paralympic classification, given they appear to be the 252 
most training resistant of the modes and accurately assess maximum force generating 253 
capacity of the muscle. The development of further characteristics of tests that may be valid 254 
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for use in classification should reflect other key criteria in assessing impairment, including 255 
the need for tests that are relevant for performance. Features that may enhance the specificity 256 
of isometric tests to allow more of the variance in performance to be explained were 257 
identified and reviewed including; the selection of joints involved in a test, the number of 258 
joints involved, the joint position employed, and the outcome variables selected for use in an 259 
isometric test.  260 
Determination of Joints involved 261 
Ensuring specificity in the development of tests for classification is imperative, for example; 262 
elbow extension strength will impact wheelchair racing performance but ankle strength will 263 
not, however if the activity of interest is running this example is then reversed. To develop 264 
tests of strength impairment, the biomechanical (strength) determinants of athletic 265 
performance should be clearly identified and tests developed for different events that reflect 266 
these determinants. This is a well-known concept in sport science, where biomechanists and 267 
coaches strive to identify key factors that will optimize performance, some key examples of 268 
this are presented in a review of Paralympic sport research needs in biomechanics 46. In the 269 
context of classification it is essential that the key muscle groups or joints for performance of 270 
an activity are identified and subsequently assessed in a strength test battery to ensure that the 271 
tests are relevant to the activity of interest.  272 
 Number of joints involved in test  273 
Research has indicated that strength methods that use single joint assessments have a weaker 274 
relationship with functionality24. While traditionally, isometric and isokinetic activities utilize 275 
less joint involvement than isotonic tests, both can be implemented using multi-joint 276 
procedures. Isometric tests using multiple joints have been shown to have stronger 277 
relationships to athletic performance47, especially when the most specific positions are used 278 
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and the muscles contributing to the force production are representative of the activity of 279 
interest48,49. Multi-joint tests will enhance the variance in performance that is explained by 280 
the measures, enhancing the validity of the tests for use in classification6. 281 
Joint Position 282 
Isometric strength assessment varies considerably as a function of joint angle. Murphy and 283 
colleagues showed a higher peak force during an isometric bench press at an elbow angle of 284 
120 degrees compared to an elbow angle of 90 degrees50. As the bench press is a multi-joint 285 
activity the difference here may also be explained by differences in joint moment arms, not 286 
simply muscle length51. Similarly, in the lower body, studies have shown total leg extension 287 
strength to be higher at a knee angle of  120 degrees than 90 degrees52. It is unknown whether 288 
varying presentations of impairments will impact on the expression of maximum isometric 289 
force at different joint angles in para-athletes, however until more research is performed, the 290 
principles behind joint position in non-disabled athletes should be applied.  291 
Research has shown that joint angle may also impact the relationship of the strength measure 292 
to athletic performance. Murphy and colleagues showed that while peak force in a maximum 293 
voluntary contraction (MVC) could be generated in an isometric contraction similar to a 294 
bench press activity at an elbow angle of 120 degrees, the relationship between the isometric 295 
strength and bench press performance was much higher when the elbow angle was 90 296 
degrees50. The authors suggested this may be a result of differences in motor unit recruitment 297 
patterns and differing muscle mechanics at varying joint angles50 and is a consideration when 298 
designing protocols that explain maximum variance in athletic performance. This literature 299 
indicates the importance of standardized positions when implementing isometric protocols in 300 
a classification context, given the significant impact of joint angle. From a classification 301 
perspective, the imperative to measure maximum force production capabilities is of the 302 
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utmost importance and therefore joint positions should be established based on maximum 303 
force, however the position chosen should be within the joint angles used in the sport of 304 
interest, to enhance specificity.  305 
Outcome measures of isometric assessment 306 
Outcome variables used in the literature of isometric strength protocols report maximum 307 
voluntary contraction force (MVC) and/or the rate of force development (RFD) achieved 308 
during the test. A maximum voluntary contraction (MVC) may be obtained through isometric 309 
protocols that apply force gradually or alternatively, as rapidly as possible, with the 310 
difference in these measures impacting on the outcome variable of rate of force development 311 
(RFD). For classification purposes, the key outcome measure required is the MVC value and 312 
the literature has varied as to whether this value is significantly different depending on the 313 
instructions used during testing53,54. A more relevant question to indicate the importance of 314 
MVC protocols in classification relates to the relative validity of the measure to performance. 315 
Studies have shown stronger relationships between isometric strength and athletic 316 
performance when the relationship between performance and RFD has been assessed, as 317 
compared to MVC 55,56. Viitasalo and Aura reporting a very strong correlation (r=0.9) for an 318 
isometric leg extension test with rapid force generation when RFD was compared to vertical 319 
jump height55 . West and colleagues showed that when isometric peak MVC is compared to 320 
dynamic performance, relationships are weaker, however when force-time data is used it 321 
shows a stronger relationship to dynamic performance57. Literature suggests that this is 322 
because force time characteristics of isometric strength are more reflective of neuromuscular 323 
adaptations that may correlate better with dynamic performance than isometric peak force. 324 
This literature suggests that MVC should be the outcome measure of interest in isometric 325 
tests for the purpose of classification rather than RFD given that measures that have a 326 
stronger relationship to athletic performance are likely to also be more training responsive. 327 
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Given that the RFD outcome is not required and the literature has shown inconsistencies 328 
related to whether fast or slow force application results in higher MVC’s, participant 329 
instructions in isometric strength tests for classification should encourage a slow to moderate 330 
build-up of force to maximum during the test. Studies have suggested verbal encouragement 331 
can considerably improve MVC results and should be included in the protocol58. 332 
Recommendations   333 
A systematic approach to selecting strength assessment methods for use in classification is 334 
required. Valid measures of inferring loss of strength in classification should measure 335 
maximal force generating capacity and be as training-resistant as possible, therefore the 336 
literature indicates that the development of isometric tests will be the most valid for this 337 
purpose.  338 
To ensure the validity of the isometric protocols, steps should be taken to improve the sport 339 
specificity of the test battery to athletic performance. The principal muscle groups used in the 340 
event or sport of interest must therefore be identified. The synthesis of the literature also 341 
suggests that isometric tests should be performed in multi-joint positions at standardised joint 342 
angles that are allow maximum force production in with instructions given to participants to 343 
develop force slowly as these characteristics will ensure elements of specificity are 344 
addressed. Additionally, the outcome of MVC should be used for analysis and tests should be 345 
conducted with strong verbal encouragement by testers.  346 
Future research is imperative to develop and evaluate such test batteries on athletes with 347 
disabilities, however there is promising evidence in the literature on non-disabled athletes 348 
that suggests that test batteries developed in this way may suit the criteria for a test of 349 
impairment59. A study on wheelchair athletes has also indicated that these principles would 350 
hold in athletes with impairments, with a study by Turbanski and Schmidtbleicher showing 351 
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improvements to both isometric and isotonic strength after 8 weeks of heavy strength training 352 
but a greater percent change was shown in dynamic activities when compared with the 353 
isometric multi-joint test60. An example of a test developed for running events might be one 354 
such as presented in Figure 1, an isometric test where force is applied in a standardized 355 
position to a force transducer, simultaneously assessing, hip and knee extension (known to be 356 
determinants of running performance)41 in a position that is maximizing force production in a 357 
range of motion that is utlised during the running action.  358 
Research is required to develop and evaluate tests with these features and determine their 359 
reliability, as well as their relationship to athletic performance in athlete  with disabilities to 360 
determine the impact of impairment on activity limitation. Importantly, research is also 361 
required that assesses the response of these measures to athletic training, as despite the intent 362 
being to develop tests that are training resistant, quantifying the degree of training response 363 
would further validate the use of these tests in the classification process. This important 364 
consideration needs to incorporate study samples that include variance in impairment severity 365 
as the classification process will be required to infer loss of strength across the whole 366 
spectrum, and this assessment must be stable over time, regardless of changes in sports 367 
performance- this will mean that classification can achieve its purpose and that for a given 368 
level of impairment, athletes can train to improve their performance and be as successful in 369 
Paralympic Sport as possible.   370 
Conclusions: 371 
• Assessment of muscle strength in Paralympic Sport should be conducted with the aim 372 
of inferring loss of muscle strength as a result of a condition. 373 
• Isometric, multi-joint measures that include key muscle groups should be developed 374 
to provide a valid method of inferring loss of muscle strength in Para-athletes 375 
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• Future research will be required to evaluate the training resistance of methods that are 376 
developed and to validate the concepts that were drawn from the non-disabled 377 
literature. 378 
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 542 
Table 1. Definitions for ICF terms that are used in a classification context 543 
ICF term Definition 
Health condition Diseases, disorders and injuries and are classified in the 
International Classification of Diseases, 10th Revision, not in the 
ICF. Cerebral palsy, spina bifida and multiple sclerosis are 
examples of health conditions 
Body structures Anatomical parts of the body such as organs and limbs and their 
components. The body structures of central concern in 
Paralympic sport are those related to movement and include the 
motor centres of the brain and spinal cord, as well as the upper 
and lower limbs 
Body functions Physiological functions of body systems (eg; cardiovascular 
functions and sensory functions). The body functions of central 
concern in Paralympic sport are neuromusculoskeletal function, 
visual function and intellectual function 
Impairments Problems body function and structure such as significant 
deviation or loss. A person with a contracture at the right elbow 
would 
be described as having impaired range of movement. 
Activity The execution of a task or action by an individual. The term 
activity encompasses all sports-specific movement, including 
running, jumping, throwing, wheelchair pushing, shooting and 
kicking 
Activity Limitation Difficulty a person may have in executing an activity. In 
Paralympic sport activity, limitations refer to difficulty executing 
the sports-specific movements required for a particular sport. 
Running is a core activity in the sport of athletics and a person 
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who has difficulty running is said to have an activity limitation in 
running. 
 544 
 545 
 546 
Figure 1. Example of a test of strength that incorporates key muscle groups for running in a 547 
standardised position (hip angle of 60 degrees and knee angle of 120 degrees) where force is 548 
applied slowly to the force transducer in an isometric fashion to obtain maximal voluntary 549 
strength. 550 
 551 
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